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Regulatory modeling of downwind dose received due to radiological 107E R W" d d T * Plume characteristics above and within the forest were evaluated 10 km
. . . . _ t _ ' ' I
releases often use Gaussian dispersion models which do not account for a _ Ind direction . from the release point (t.he estimated average distance between a release
how forested environments affect plume transport and dispersion, such as - ~ 107F E and the SRS boundary; Figure 2).
reduced winds peed within the forest (Figure 1) or additional turbulence E . £ - i . _ o
at the forest top will act to increase horizontal diffusion and mix a portion — a2 107k _ * Agreater fraction of the plume was predicted to mix into the forest under
of the plume into the forest airspace. This is expected to lead to . 5 : : very stable conditions (E/F Stability) or very unstable conditions (A/B
decreased airborne concentrations within the plume and subsequent B ol (L)?iﬁlenrg)li(rjf: ) Stab!I!ty). Less mixing was predicted for near-neutral conditions (C/D
decreases in downwind exposure and dose to individuals affected by a E 1 g Stability).
radiological plume compared with models which do not account for forest = S gl - o . . _ .
effects. The goal of this work is to provide the modeling framework = 0 - \ . Incr.eased mixing durmg.the day is a.ttrlbutec to |ncfreasegl .turbulence
necessary to create appropriate deposition velocity estimates which L B 10_12: l - during the day; the vertical convective turbu e.nce in aqdltlon to the |
reflect the influence of the forest on atmospheric dispersion. E E E E E E E E E S — é i mechanical turbulence at the forest top combine to mix a greater fraction
I:-:; I:"-ﬂ-l l._-ﬂ-l 'I:-F"-I 'I"-"-] I.I"-Il I;'_:-q::; .;i :-:; Distance Downwind (km) of the plume downward.
=~ = — M Unmodified Gaussian 25 m 12 m N . .
I\/Iodel Time {EMT} Concentration (25 m) * |n stable conditions, a narrow, highly concentrated plume constrained near
Wind and o o . e Atken A — 18m 2m the forest top creates a larger gradient between the atmosphere and forest
ind and vertical moisture flux measured at the Aiken AmeriFlux Tower : : : :
= airspace, increasing the downward flux of the plume into the forest.
AAT) at Tour fevels within the forest (ZFT\, L LS ?nd zom) and one Figure 1: Example comparison of wind speed in an open field (black line) and a Figure 2: Airborne concentration of a plume at the forest top (25m) and
abo.ve the forest (28m) were used to drive ?tmospherlc t.rar?sp.ort models. piie forést (graF;/ line) I?I'his battern is obierved due tF; the additional drag of within the forest) after 6000 s. The black line indicates the predicted  The next stage of this project is to analyze the rates of mixing into the forest
Moisture flux was used due to water vapor’s molecular similarity to o : Gaussian concentration at the forest top assuming no deposition to the under these conditions to determine the appropriate estimates deposition
tritium oxide (Brudenell 1997; Ota and Nagai 2011) the forest trees slowing down the wind speed. -
’ g . forest. Velocrty.
A combination of a Gaussian dispersion model (above canopy) and a 2-D 0 . W k
advection-diffusion model (within canopy) was used to simulate the . . . . . o Nngoing or
effects of the forest on atmospheric dispersion. Fraction of Plume DEplEthn Wind Direction Deviations Research is currently underway to expand the current model to examine:
0.6 35
 The Gaussian model was used to prelet gn initial plume using the - 30 * How will changes in wind direction (Figure 4) within the forest canopy act to
forest canopy top as its lower surface limit. 0.5 E; Eg further diffuse the plume in cross-wind directions relative to the primary
o i o d i 0.4 - S - . direction of travel?
* Water vapor flux data from the AAT was used to determine the rate at inter Y
£ 10
. . . . . . (=]
YVhICh material in the above-canopy Gaussian plume was deposited 0.3 W Spring £ s ——12m +  How much would uptake by local vegetation further reduce predicted
into the forest. 0.2 Summer g 0 18m airborne plume concentrations?
+ Within-forest dispersi deled using vertical diffusion based 0.1 #Adtumn ig e
Wit hm- orgst | ]:ISIOGFSfIOH was mode e’ flSlng vertlcda tLhUSACXjI_ ise i ' I I I ) S T =T 2 T £ E B Y O 2 O * How can the current work be applied to regulatory Gaussian dispersion
on the vertical flux of water vapor (w'q’) measured at the at €ac 0.0 m = £ § =2 2 3 T @ 2 2 § 3 models which do not model the transfer between air above and within
. . L o
level and hc;rlzontzl advectlondof thhe plume by the mean within- E/F D C B A D = 3 - = S 9 % % forests and alsorequire a single deposition velocity?
canopy wind speeds measured at the AAT. morning evening @ 2 =3
 Depletion f the Gaussianplume was accounte for by cresting | 4 2TCKonaf e eeatnomrers e it s been bedint || e & borage difererce i dreton beesn e detfed | References
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